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mmmmmm) 

im$m 1 1 InGaAl^InGaAlN^InG 
aNMTCa N^©*«#»**iF€Wr 

wm&k^ *-> Hcm&mmtm*mx l tcmmmm 

«fiS8M5m*«A G fcttMitc <fc o r fiNTH^r Set 

m t m-mmm %mal ftmtmmz &~>x. m&wm. «* 
kxtj-zt* wtA ttz> smm i Kit 2 imcoftmmm. 
unm\4 j mi'-<*~>*itk*/*sj:im&msm 
m^%->iz, -fe ? s y >y mm±.^mMk-'i< <j 

- a vBf&? sciMits mmm i - 3 eoi^-rti 

Cft*II5] InGaAl^InGaAlN^InG 
a N*>J:0>'G a N*©^#|6}£«^%#-r*#»»* 

*»-r * s»ftt * * b * - > ± s /c «/*>- j: 6 s 
mmm>< $ - >±cc«g^gm*4£iiiA o fca wwni 

ft <fc otMS n/cEUSijM- £ - >±Kiwfa**{*#§TOP; 

m*mitLC£*®mt?2>m$tm i *fc«5ta«©* 

[ 0 0 0 l] 
[0 0 0 2 ] 

MQmLmmc&m>ti,^ftm&$>z>o cote®. & 

[0 0 0 3] £C3r, C<D«C!>»*y-/*-Ftt, « 



(2) #182 0 01-223388 
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[0004] r ea*cD*at»ai*» s/cajc 

^ -4— F ^ mm L t£ W ti a fj; 6 fx o tc, s 
[0 0 0 5 ] Lfrh, ^fafrbteZmttfJ*-?* 

Oil* ¥4^- F <r Sfe 4 «*4r«^ $ n «-^SC 
[0 0 0 8] C(Dtc$>, HJ«**saa*4tt»<t5«:. 

[ooo7] ^ct\ ±Mmm^mmvtc^^4 1 

- F 4 1/ r . « Afi^H^P 7-9 9 345 

¥10- 1 9 0 0 8 6^a*fCBIJ^Sn4fe(Z>^*P6n 

[0 0 0 8 ] #gf^P7 - 9 9 3 4 5#^fg^^mSn^ 
^ ^ ^ af— Ft*. ^7 *^ ^OJSSR ^CLEDf 7 77^iS 

s ^ v yymuc l e d * ? ^cD^c^fi^fft^g 
[0009] mm^ 10-19008 sn&mcmjjsg 

ti&Z&tPJ*- F« t »«LhCC5r-f FSP«CCJ:o 
riS$n/cLED^77'i, L E D ^ ^ ^<D±(C»W 

en l ED?? ^ 6 <r>mt<r>>pt£ < ^ fe— a*»jt5? t 
[ooio] ±a!b/c^rn©^^cra^sti4^*^ 

40 -r*-FB, 1 «0*i<*^»g#(DMfe^6 
ffeOD^fe 4 £> <D r ft 0 , LED?? ^ 6 CD^* 

>f * - f i , * ©^Tfc* mi l n&m %$titt % 

[0011] 

9 3 4 5 ^fg^#5B¥ 1 0- 1 9 0 06 6#^^g3 
^S*i£ffc)fe#-f F«, LED^^0±fCMft 

50 8BW36SKW6n*f»j*r*o, Q^^n^m^, le 



3 

d f- -j yWimctmhtcL e d * v ~juw>tmju . 

LEDf v ^±{C»Wft:&eft»WfC <t 0 »3Wt* 
£ ©^«t L fc## , Afffl© BKfi J: -5 (C m 

[00123 ic^r, >> <jmm&com> 

£ fcsbJC » . Wfe* £ ftS*£ ©#tfc*j J: ewfi jWtfc— 
fr-o 1&*cm Z>-£9ifiibZ>ifi> #I?7 9 9 3 4 5 
i>*H^#Sfl¥ 1 0- 1 90 08 6#£?*tUcg8;^<**i*fl| 
« . LED? ? :/±*©fe*J^gW*T 6 

jtfSfcSt*- 4 #fe)fc- £ S n fc«K «fc o r«K#tft 

S3 tl-5©-*?. e»g|5«cD#»fecfc Df^ffit*^— (Cff 
t)*atfife6T\ 9&< &U£l>^fftSI#s*-> 

ft. 

[0 0 13] ifc, led? 7 ^^eco^^agfi^-r 

V* A» L E D f ? A&HJTr £ fcS>© # -f *K> h'SPM 

h»4) #t£*T?*ofc. 
[0014] 4C%"C, C0iO«lIi OTB. w 

A#iPP 7^9 9 345 #£dR J M$M¥ 10-1900 
6 6 ^i'^gSCflH-fie^t^ '/ aj- - KtCfcOff^ftS 

[0015] liE©=fc '> &I*ffi£%?i*4-2>fc 

tblCtegfttctcbCDX. ti*£lt«LC. S»<Dffiffl 

«wt«: *» i > r «j$cDSc > ifeje*if# ens » 

[0016] 

Mt4il1-*)xHtt4« Ltc^it — >±$ A 

<fc CMBSrUE*^ * - >±Kjfifi*gM5t*4*SA O fc»9I 

[ 0 0 l 7 ] ,iS4<«i l {c«S*jSaHE«. *-«f*#6*S 

l tt%m#f&&i¥ 6 #©* £ , **#a*3it-T.-Rsr k 

/c7fc£LTWffi±7^ceOW3-a\ Jb#K«ci**£±2r(C 
H»f*£ A^^CCjg^ *) £ of*}— &3fc£±;#tCft*J-r 

£ -C . f&fcO^agttft&R? ©ifcSBfeW £MA L Ait 
[0 0 l 8 ] *fc. ff*3l2tC^S*^g«, *«f* 



(3) mm2 0 0 l - 2 2 3 3 8 8 
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is**?- / * 4? ~ > * fc <t Emmies; < * - > 

[ o o i 9 ] mmzicmzimyiwii. mmwmytM 
. ^- * - > * fc i ummsim^ 

■f 6 . S£*©*2»f*l6*«?-©±Km*W*SA t 
JS**«tt*SAbfc«}BI5c J; -> rjt#i]^-r-5©-r , 
[0 02 0] 3 6tC, ff*IB3 4'« 

wsiic j; o xmmmm snsci £ -r s . 

[0 02 1] It4tri3 {CfiRS^aSBBtt. 
?^«S^Mf4£ **ttW»^igA b fcifflji tflgic J: 

20 ■oxmmm&tiiyox, ^mwmtm^m^mm 

[0 0 2 2] */c. lf4?314iC^-&M®Mtt, 

>4fca/*>cfc^«mis«^*^-> ; &. -fe? 5 -j i- 

«±. * fc« y - b~y l/-AT0it S C £ 4r#1S£ f 

[0 02 3] lf4t3S4 {CffiS^jHi^l*. 
« Afc «fc t^'SMitM^- * - > 4 . t?s?? **±^« 

30 *A!,ty •■ y-j u • • a xmmt z>(dx\ mm*>ttmc t 

£#t?#£„ 

[0 0 2 4] 3 6(C. If4tl»5 K<*S»^g«, 

- >±5c«s^«f4*?n a u fcSHutjijgtc j: ~> xmm 

[0 0 2 5 ] Ii*il5 Kf^-5*f^g«, 

m l> tcrt ^ ->!■.* Att/te J: f - >±(c 

jftfi^ft«f**iSA IfcliiiK «fc -jTJf^^tifcEP 

©r. ffc. s*fb*© n a P M. *«tt©(Sj±tcffitifc 
*i®«g*fp«-r?> c t&x% z>„ 

[0 02 6] 5 >5ic$ A. !i4tJB6 tC«S*^H», 
f -5 £ £ *>«:rg|t«±ecaw«g*8a:wfcc £*#U£ 

so [0027] f#^6 Ki^aiiB, mmfoztytm 



5 

t h mmm%mc m& -> x-m&mm u ctnc m ^ xm o 

[0 0 2 8] 

mm^rnfjmmm^tmMMmwp^ij y- u 

*4*«Akfc*S#Mf K <fc Mitt^If 5**1*16* 

mmm^mm&tc^} - f? u-A*cB5g-r*fc«> 
cd y >f fsrw <t Lxmmmmmt z>c<lic 

<fc ^3 f^Httfe J: ^Stmiicftti . KJBHKCfrfc o tW 

[oo29] int **wcc«-s*«»ai<D» i mm 

»CDJ^S|CD«« 1 (lA)lt ^ >y x ^> 3 >ft 

>2 V **{*:%«-lF4 i *>f>>^ 

5 , y - F 3S8HP 6 J: O^fc - )l> F ^ - X 7 6 MBS 

K3n^> e &** v :*wc*>Hi-^/^->2«mai5.s 

[0 0 3 0] rC$r->2 (2 a, 2 b ) tt, *f>1f- h 

frhtzZ [)- F yv- i^WK L x y - f yv- &± t,c 
[0 0 3 1 ] jWWfltBf 3tt, &&j§WttJ.#*Hiflfi3f 

SCiOfcftf (YAG) l:lAt^«^\ x^+Mi}flli« 
36*tiC0S«J:t*«. 1:3-1: 4*IKr*£ 0 CCD 
»9J#BI3B\ /^*->2±CCSfc*lyfcO, »3fcfcfMA 

[0 0 3 21H icteii&mmmms ft- 

[0 0 3 3 ] aEHWBi3 «\ »fe«*©*a»tt«**iF 
4#>6<D** (Y. Gd) 3 (A 1 , G a ) s 0 12 #<D 
YAG (^ 'yMJ^A'TJ^ryM- F) * 

6 ft £ SfeM*»f4^1tfem*^f4cD^S^^WI4 



(4) #fH 2 0 0 1 - 2 2 3 3 8 8 
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* i , ^mmmm^ 4 a <t #s y 
[0034] ttc, mmmmstt. wmm^m^^ 

0«JKE«tm*iBA L/fctt«iCcfS« -T * i Sfe^cD* 
10 [0 0 3 5 ] ft4b\ «0J#}fl|3 £ lt« k iftliftx 

* e ft % m&semm t mmmm^mx $mch(o& 
[0 0 3 6 ] «mttWI4«, iittTOcfc 5 ft 7 ^ 

■mm^ 4 a mm p m« £ n na ^ ^ 
ft <, * gffi o ffifgstfs * f# ^ , mmomsii ^(dccmlx u 
mm±^m->x 0 ft *«c[>8sftDcc j: 0 . ^mwmm-r 
4±mcwnmEi£ n h mmik ft mmum^mm u x 

20 MCltt, tJCC»*^tc§SC* I nGa A 

1 nGa A 1 N^I nGaN*WGaN*0* 

[0 0 3 7] #K*WCC. ««4«f4tt % m*«MA«flg 
SBOftfflJgtn^ 1 5 OK- 3 0 0 KflJt&c L . 
*#T4 (Dlii^TfHjJgtn^ 1 65Q t $ /citiifffiffita^ 
2. 5MQT?*5. cnc-Ci:^, *«f*^S^4^C>(t 

L x y - ^ l ft t »S«<D»*Sr * s i i fe vc jtWHffiK 

itmam^A u$t^ommm>wmm±%\j*>c t&x 
[0038] ^mmmm^A n a»±tcffii4»* 

nGa A I Nm. InGaNE GaNIO^tn^O 

it^may^mw * v y& 6 ft ^> mtm^x &> o , 
mmmm&mmxmr^ti^ 0 &tc, 4 

^mStt, In, 0 3 , SnQ 2 % I TO^>6ft£*f 

[0 0 3 9 ] fit, *^j***T-4tt. 

(H 1 o±m) ICT y- FliMWv - Fli^rW 
LrfcD k Sfii^Jf/cft^fi^cDffi (0 1 (DTK) flB*i 
aw«J!l3±tc*BsnrH#snrc»4 a 

>y7^t5r^*-*>2 a, 2 bfcy 
[0 0 4 0 ] ^>^r ^>yy-ft5 «^^<Z)2»»^^ 
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ai©ri, #v- F««£^*-~>2 b£©Rfl£-€-*-H? 
[0 04 1] >; - KJJHf-6 (6a, 6 b) B, ?§Mft*5 

£mmjjo}&mi»mmoM-£iMim>p>rj:z> y - f 

•7 L. - A «r -e-- JU I-' ir ~ X 7 A> 8 itfgm f j ffi L t JfcfiSt 5 
nrt,^. U - FS ? • 6a», A*->2ai vfiruWc 
»t Stir ¥-2*f*lfc5fc* -f - 4 © T J - FS«f >J £ # L 
< . #*IB©#»*«E 1 ( 1 A ) £Lt©ii ( + ) £ 

[0 04 2] tfc. <) - FiSF> L 6 bt.t. A-$->2bi 

«KSW(cjgis§ nr#*»»e*-7-4 CD* V - FUffilM 

£fb< . *IPJf ©i»Slg 1 (1A) £LX<Dmm 
(-) £ bT<sOT3*i£<£9ie«Jj£3ti-5,, 
[0 04 3 ] *-;U K*-X7 «, gfifeP y r 5 K, # 

y -x> u v $ v - b -pfiftlk&x y x x -/-ji^^ 

M-y o a ==?© e«H* & « a 5 a r cat/Wc * - ;u fjb« 
atvfte 0 . D3ttS|5 7 a rt©JKil5tH $ - > 2 L 

[0 044] i/c. •=&-;!/ F-^-X 7 « s *©JKMtt£ 

«mft>t;rr 4 ©ffijiin»> 6 ffi3fe-r 4 < s*f 

[0 04 5] 5 6K, F^-~X 7 

[0 0 4 6 ] ±ffl©<fc$Kfltefc3ft*:)fc**«l (1 
A) t?B. Wei6it©^*f#lfe*^4*fflt\ MHJffi 

jji3 £ bree^»4 j r->itfe®*ssi4©^s^»«f4 

£*5-C#-5» 0 Tfr:b%, 4^f«*»^4©±^<5# 

77*J «fc 0 s T7j KfifcSt <* HZ> . jfWSJfll 3 ©T^rtcjww s 
TSI5© y — K 2 a ©ffirsw StiTiiT? 

i>mwtt . jiHj«Bi3©«siE»ttf4K <£ 

[0 04 7] &tc. S2»«iK*5«I©»2 

:ii«fe©rj «*>n-!i r #> s . s 1 icm-rm 1 

[0048]§2iatJ:^K. H2 3IJt©ff^©*t® 

sub (i) a. -/©ib©-?**), s*i 



(5) HH2 0 0 1 -223 38 8 

8 

2 »««IStt^' * - > 4>^tf ©T-*> ^ 0 
[0049]1«1 1 «. ^a*ft*ttK«tlfc-b 75» 

»M^©««*^ h H <0 > «BK 2 (2a, 2 

b) AJMSnS. 

[0 0 5 0] 360c|^BiJ-rS£. 5 fSffifrhts; 
10 Ml IB, A 1 OA^S i OZ^Mftt L- . 3 6fcZ 
rO, T i O. TiC, S i CfcAi^S i N7/£©ftrr 

watt-was. ?^s(cMn, earn©*® 

[0051] jfc, ^a^y v-^i^^x*x*;+ 
!t;*~>itfliife £©ig**tt©#swfKc , y- % >m>< y ^ 

20 [0 0 5 2 ] fcfc. Sfil li l/t«, fi*«, «x 

^+ s^Wflg. ^aaif fl?x i/»BB*j «t * ^ - 
mm^mm^mm y s f , y< y -y ? u > f- u 
7 $ u- v . 4>' y * - - f ^-rr^^^' y x x /-Jt,^ 

[0 0 5 3 ] A£->2 (2 a, 2 b ) «, 

«*. «i* r ;7-«, **^xfljx #*->#}««© 

Kftooil 1 1 ifCK^itX^* y ^ y >^", -it 

30 >-/u-7- r >y, cvd at^mm) . x-^^>y 

(c#^|g^©*#/l^ ^-atl, Sf-lli 6(16 
a, 16b) KStWKfgSni., 
[0 0 5 4] ««i)313«, jtefeSBj^x^+^fll^ 
(C^«^©^af4^#«©'ig*3Sf4^^ 6 iifffi 

mmmzmAz-ntckoxcSb & „ M^tti^t ->^ig 

{cm**f (YAG) ^MATSti^^ x^ + ^fl|£M 
*W£©*Slt^«. 1:3-1: 4m&X&Z> a C© 
40 aw««i3li. A*->2±«:&?fil,/t9, ^*MjgA 

w > ^#©enw«cj: o Epgij^-d?- > £ or - > 2 ± 

[ 0 0 5 5 ] si 2 ttcwt&mmmms isi 1 ±© 
^ 5? - > 3 £ -^f##e**^- 4 ©Tffi ( mm&mctj: t, > 

[0 0 5 6] aW«MB3 «. #fe^3fe©**f*#6^T 
4*5©M(Y, Gd), (A 1 , Ga) , 0 12 ^© 
YAG {-{ y F y^A • T;F5x^7A - F) ^ 

50 6 <c 4 «e^ffl«^«fe^7feft»©^SS^I4 
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l tc.mmt.mm-i- 4 ■tmm.comm e ti-s „ * l 
r . swtHjii 3 ©j«s8aft*mfc «* n &m 3 e 

* t . »•• 4 e mmm-f 6 its* t **« 3 
^^CiKJ;<), *w*#e* *± 4 ±77^ 6 km s n 

[0 05 7] *fc. 3^Wffi3 fct> 0H*.K»a»3fc©¥ 

[0 058] &*>\ j§BJ|#JJj§3 4 iflfejtBj&x 

* 6 & * «ft.*J*WI4 i 81 A 3 if fc <t> © * 

[0059] wwmmx. mnro-)x nu-j < ^zm 
f 4 @#© p mm t n «« & #i{gn»r ^ a - v v 

&l>fMK©i«ffifn{ii^%. «#©Wt»fe©iC*fL/-C« 

t>. y^i'FtciftOT. »Cc»*a^{CBC> I nGaA 
I Pf InGaAlN^I nGaNWtfGaNIOf 
>Itt:|6* Jf5± S#£tMS£W9E#> 6 |»l > TM, > -5. . 

[0060] nftmc mmmmiz. mxMmxmn 
rmimmnt: 1 5 0 k~ 3 0 0 risk l . ±j*i*^ 
as* )• -1 (ornn^mtjUfi 1 e 5 q . * yaBWEasto** 

<fc 0 «>««r»fitsffi©fcj&. 5^5 > Remiss u-t 4^ 

[0 06 1] *«{*#6** ; ?-4tt. nlilKiSfa^ 
rpfolcV -7)1^7-0 ht£Z> InGaAlPf, I 
nGaAlNE InGaNl, GaNSOl>ffi*© 

f-4 S#©*««A 1 , 0 3 fin P-^y r -YT3?©21 
c©S«±ftMB£I2U ffittlf± 

WW-5HffiS± In, 0 3 . SnO, , ITOf*6ft 

[0 06 2]fU, 4^f*^*lK±4l± — ^r©ffi 
(H2©±ffi) (cry- MtCisJ:tf*7V- 
UTteD, Wi£f#fc&<,>ffe?7©BS (H2©Tffi) W*t 

MBjttsi 3 tc j; o r h « 3 nr c > & . ^mwmtmf- 4 

©T y — KSfcteJfcO^v- F«ffi«, *'>tm >yy 
-f-^5-C^3f->2 a, 2 htCK? h >y'3 
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[0063] 4 isyr, 4 ^ 5 ixtipmommwjp 
h u n . mmw : wtm-T a<dt j - k «i i / < $ - > 2 

ai©I, "AT/- K«Si^-5r->2 b t(Dm^tl^ 
il >Jt > ^ 5C J; C 7&m-) iC tm L "C l. > -6 „ 
[0 064] 1 6 ( 1 6 a , 16 b) 

1 1 ©«W{C*»£*tt©&t>&KS?rj*< ^iM^ 

(CIR 0 f=tW SC4KJ:») lfM3 *i-5. 
[0 06 5]Sflf 16att, ^9->2 a, tmm 

10 (cftis ntf iM«F 4 ©r / - ¥m%mtmv 

<. *^W03CiBaga 1 (IB) ib-COHW ( + ) i 
brftffl3tiSJ;-5{c«)S3tiS 0 

[0 0 6 6] «i 16btt, /^->2bi m«W 
(C«« 3 ti r 4 © * y - k MMM t'$L 

< , *^BJ©*iS^g 1 (IB) t t r©Pts ( -) £ 
b r ffiffl 3 n £ J: ^ C « 3 ti S 0 

[0 0 6 7 ] tli**-^ K§B 1 7 «, tefei*Hjj^xrt;-t 

HWis^etti. *gff5«icfiss3n. ^*i*^**t-4 

©•«:*«*' 6© >t (±SP©m«BiJ^ffliJM©4^) *fiJ* 

2. ^*(*I6*^4. * >-r < > Vr> J -V r> 

[0 0 6 8] 3&*J, B7S«U^C^i, n\K-t >l- K95 1 
7tt. 3t|i^— ^r|al14iC^4 F-Agf, @Wff±«{C 

[0 06 9] ±12© J: 5 k«bj<;3 nsagi 1 ( 1 

B) r«. *fef6*©±-«l*^*S±4*ffl^. SBii«} 
HI 3 i U-cefeM«*4^Sfe^^*4©«S^».«4 

( t tcimm^mm t mmmm > a l fctsrtg * 
30 fflt'^cifcio. i";r r-iSfS©iSc^aa*^rf#^c 

£^-C#4„ T&*>%. *W*fS7^±4©±#^6* 

&y£$mwfflm 3 ©isss^MWic i -.-csfeTticg.^ 

C©fe»3ti/c«fe*». aw«BS3©± 
*te±0*T75-fctt« 3 . jlBfJ» 3 ©T*£cSS?W 3 

tsp© u - F2a ©ffi-csW3nr±* 
jc«(Sf3ns„ fit. «f*f6**±4 nmifitmt 

o^i»)t i . jlB^fMfll 3 ©MS^»«f4ic i-,t fe^f^ 
3 ft itStfe3te i 3 0fr 7t ±«(£%)tsR ? 4 ©±57 

40 3 n s „ 

[0 0 7 0] H 1 fcJ:D-'H2fc7KT1t&S-C 

tt. -¥2Sf*ie**±4^ - •77©^*f->2 a±Kj*H» 
Hh 3 icj; 0Ril»3*ifct©r*4*s, H3 (a) ~ 

(c) (C^TT± 5 L-T 

[0 07 1 ]I3 ( a ) «C^-r»«-Ctt, y^->2 
a, 2 bA^JfJtS 3*1- ro^cl. g|553- , fl=i*W(Ctt, ;U 

K T -7, 7 ©Gfl«g|3 7 a f*g©JffiffiicSi tHlT 5 ^ * - > 2 
ai^$->2 b©R8©dP5> (#g^^->^^) , 
X«SK 1 1 ±©m-£-> 2 a , 2 b Pal©gp^ («#/S 
50 *->££jt?) KjiBf3#«|3*/rLr±«ft:^»^-4 
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fiwms ti-ch *) . mmtm-xm* 4 or j - mm* 

JrO** v - FM^ft^ft^* *->2a, 2 b (off > 

[ 0 0 7 2 3 13 3 ( b ) itni-rmmrClZ, *-;F F T — 
X7©EI«»7 art©fiffi{C*Wr4^*->2 a , 2 
b Pal , X«»« 1 1 h©; <f->2a. 2b mcmfi -> 

xmmwm s ^ithx^mwmmi- a tmms nr*» 

f J . ^jf^SytJR-f- 4©T 7- FStffiteJcD^V- F* 
WWMji->2a, 2 bKiJOf ^ I^-?^ id 
5Kj:i)9-{f--*'>f^>yShTi,^„ -e©IS> « 

3 £ IT, «Stt#*4*J =fc 0«S*»W*4 €IAtfcfe 

So 

[0 0 7 3 3 13 ( c ) CCTjsTtSfjlcCii, ;%-£->2 
a, 2 b«fiS3ntl>4'l:'S|i». tUWUCiX. 

F^"-x7©ca«gP7 art. xaasi ltc^fissnfc 20 

mmmi 1 art©«ll*sJ:0*JlffiicilBMSW|3*/rb-C 
4 3 ft T te 0 . 4 

©7y- f wMis<k u ±) v - f ii^n-enA- i? - > 

2 a, 2 b!C#yf< > ^7 A if 5 (C «fc *J ■7-Ti'»-;K> 

-T- 4 ©Tffifci: CflMffl 4 Hip h MM 3 ftfcjfctt, 

B§3 £»DifcSl£gS$ftfc«. KH#SB7 a Xifflta 1 

i a rtmMznxnvmmmitm-AKWkn. com 

&%mZtifc&t ¥m<*&KZJ-4 @#©*©MfeK«fc 

S##i±ffia>€>liiSt3ft£. 30 

[0 0 7 4 3 fete. H3 ( c ) CD«-C«. 
4 ©TSite «t tflUffi 4 7if * jtHjfMfli 3 b rm 
tt§[!7 artXttCflttSIU 1 artKifSntt.^^ * 

r-4 ©Tffl©**aw«m 3 *ft lx ia«gii 

7artX«EIttg|51 1 artCtB#bfcf«£bT&J: 
t>. H3 (c) ©«r«. #j|W*|lifc3#f4©± 

gp*5ia^7a 1 a) <k<o%mbxmmztix 

a) rt J: 5 KB* b r J: I >. 

[0 0 7 5 3 -e-bT. ±It/ci3 (a) ~ (c ) Offi 40 

BB-CjgHflSjflg 3 £ffJt£ b . ^tMfefcSR-?- 4 £#&J£:3t 

o^mw^itM-i-4 imfi. f-4©t* 

fSjKSfcff b fc*7WgB3gtJJS 4 3 ©i&ggE&tm-c Jtfe* 
Kfi^^ti, C ©Hfe^^±*te i 0^77 KSSdW b , 
Tfticmm $ ft fcHfe*^Tgp-C®« h X ±7j (CM 0 . 
C ft 6 JtS&P¥^!fi£j£?- 4 j6» 6 iSS JiTa ictm b 

tcw&a ii^u *if*M*?- 4 ©±ii *> e> 
[0 0 7 6 3 tc6x\ mmxLte^Ak mm.*mh 50 



#Pi2 001 -22 3 388 
12 

fc^<*-> (*fc»/te«=fctfaaBe«^*^->) ±tc« 
ffiKjftt* *4*sa b /c»^«}HiK jfc ^ r Enai/< * - >* 

AM b . C ©EPgiJ^ ■? 3r - >±JC**f*lfe*^ f^SBfJS 
[ 0 0 7 7 3 *©K. «mSftS5*Wffi«JWl4. tttt© 

fsc > ffi&Ro s7 1> 'j u-hmommmmmx&i>. 
ctuck'o. x.&*umm$kommmtmj:*). 

wtfcmpzwmncmmmiix * ^ ii€> jcwftKUji 

^gi-ti-f, JtMxt'- FAijll.©r. 

[0 0 7 8 3 Sfc. Wilt0il(,>i'7/7i"JF-hS© 

») *«AS 1 lS'fcaWl»Jli«rflJO»ft« 1 l'D»J Fft!.Hg-« 
IS*— fltrtf 5 c i #ranftT * 

[0 0 7 93 

tcmmmm tcmm t mmmo^-mwmtm »•© 
*sa b tcmmmm ±.icmm»m^tm^m& mm > 

bfc«»X{Cot>r. »IW> F *Y ^ ( L 1 8 0 

0 ) K:^bfc^icoi>rTia(c^-r^fr-t;*jSiijiE© 
it«f*tf ofc„ *©an3ets*%TSB* 1 Kit, 

[ 0 0 8 0 3 ISffl^ »7':E1C10-1B001 (B 
i&mWKH ■ (YAG8 1004). -ttffltfJJi : 

I'J£^# : 1 ^ y V'ifcO ©US 1 0 mAB#©*a«riiJ 

: L E DfX 5? — 
[0 0 8 1 3 

mi 3 
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■4'** rA^Ml^j 




(mcd) 


No.Ql 


53,8 




No.02 


42.9 


60.6 


No.03 


45,8 


61 1 


No.04 


46.7 


60.3 


No.05 


44.1 


58,2 


No.06 


38.4 


52.9 


No.07 


44.6 


61.0 


No.08 


39,4 


64.0 


No.09 


42.4 


53.6 


No. 10 


46.1 


49.6 


Nell 


51.2 


60.6 


No. 12 


48.9 


62.6 


No. 13 


40.5 


62.8 


MAX 


53.8 


64.3 


MIN 


36.4 


49.2 


AVE. 


44.20 


58.56 



[0 08 2] ^UStflaWttA^K. fi£*©HteKtC 
It^r*'*lteW®«®^^W^(S^3 2 . 5 %(6j± 

[0 08 3] COcfc ^ SC. WiRcfcW2>*««g 1 -C 
U. KStttfc* L/C - V - > h£ /c;.r../:foJX^S'^fldr*' 
# - > Jb !C«M<$«mH ( $ /c »$tfig£»*tf4 i mm 

mm) l temmmm 3 cc ± ~> r *«f*#e«^ 

[ 0 0 8 4 ] fir, a6*4f#5^fctt, 

«{*.«*^-T- 4 ©±73 tcffi#f § ft , 4^2#(*%>t#7- 4 T 
L tcim% £ ±7s JC&JW b fc*fe7fe 4 *^^(C«I 3»Jt?t 



(8) #13 2 0 0 1 - 2 2 3 3 8 8 
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[0 0 8 5] 

[&gj<z>s»m] t*±© «t -5 cc. iijjtii i tc{^5*an^g 
mm.~? sswt*^ u fc/< $ - > ±s /c«/*> j; {>'«« 

£ ±73 KSIt* £ *>'/«• 'ft Kl 3* «3 o TiSj— 

% * ±7j {c mm? & © v . mssemmzatMi rue - 
§ c i -c, se*©*^*^**±©±^cm 

0SW6ttfc1f fiSt«fc 0 T-C«S©«C^*?rff h 
[0 0 8 6 ] lt^IS2 ±ii{*J%*JfS 

tfSBrttc «fi^M4*4*ilA L /*c«flgK J; -a t:««H5£ 

fcSBji}igA>iaw enfcti^jcit^r 

*4€ iBA 0 fl|5c «fc T g» @5£T S ©T . «fc 0 ^ < 
30 [0 08 7] l»*313 CC«436««K«. 4'«f*«)t^ 

•.. cmnm:<*tis>o>c. v-mi itfcm n mcw-m u 
?c»mM%mmmm zmu-c mm m-rctv aim t 

[0088] m>m4 icm&ytmmmx, ^^->ttc 

S/dJy-K7u-A rjfM-f s ©r . iiWI ec <t 
40 6t>n-T, f«JMr€>«#B^LT6fe^©!%:7fc*f#£e: 

[oo89] »^Ji5 5cf*s*tjs^g«, ¥-mfo§mm 

W 0 tot $ - >±S fctt/fe^yStSi^ 5? - >±(c 

»fiS3ft*t*4*iBA o ttmmmmic j; ,tms n/cEri 
ii|3^ ^ - >±ic^f*^*^* aws»s<jT?iB)£-r -s 

[0 0 9 0 ] CCft&XMSW:):. *sif*#i^^ 

50 3§aJ3tt©W-r^a«±J<:fSttJl^l2-r-£.i4feK 



(9) 

15 

fc* t *«f*fS**iF a iK<£D0 f&#**D» 

[H i ] ^.mmm^mmmcom i ^sscdbm^^t 

[HI ] 



,1(1*) 




7a(l1a) 3 
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[las ] < a > - ( c ) ^¥&m^m^mmmm<Dmm<D 

1 ( 1 A, IB) ■■•ItmmW* 2 (2a, 2b) 

7 a-EJtttW. 11 lla-EJttSk 1 6-g§ 



[12] 




(10) 



mi2 001 -223388 



mtiiB] W-mi 3f2«26B (200 1. 2. 2 
6 ) 

[*§MiIE 1 ] 

[fliE77i£3 Iffl 
[»jErt§3 

[lf*JS 1 ] InGaAl^InGaAIN^InG 

ait u ... MMf-*ftM**£T£icM» ktcftzmm. 

[#*HfxE2] 

[«iE*t*«ft«] mum 

[WiiE>tt*Jia«] 0 0 16 
[0016] 

~A±. JlfcBiRjlfctt'J- U-A©^£~>± 

f i./;!C/;M-tL- /c £«{#f6;)BR^g#<©fe!i4*£ frM ? 
0 ¥«f*l6**-?-±75-KS(»-r 5 C £ *#Sti-r 

[**HiiE3 J 

[MiE#*9g«] 0 0 17 
[j*iEF*3^3 

[0017] If 1 tC^S^^gi*. *^f*fi*^ 

$ - y±icmm^mn^mx t- tcmmmmc j; r * 



P@ #©t»3* ijSJjgS"*)^ ^>T$«ftfl 

C»iE*t*«B«] 0 0 3 2 
[MEAii3 SEK 

[ 0 0 3 2 3 1a 1 ictev&mmmmz «. 

X 7 ©Gfl«g|17 a F*?©SiffiKgm-r -S^ £~>2 (2 

a) imm»mtm^4oyrm (mmzmctx^m) t 

[ WctiE 5 ] 

[MiE*l*Ul@«] 0 0 5 5 

[*£#?£ 3 

[|fiErtff3 

[ 0 0 5 5 3 13 2 CC*itt*»W«IIf 3 (i. 5S* 1 1 h© 

/f 5? - > 2 (2a> t mmfomitM-f a ©tii ( ■mm* 

re ><£>., 
[*«iE6 3 

[«iE>p»#a«3 

[*iE*f*Jia*] 0 0 84 

[0 0 8 4 3 f Lt. smytzmzm^cit, rmm 

i" 4 £ LT#fe££a#tr£*>©£iBi,\ iiBJ^fli 

( * fc»«s*»wf4 £ mmmm) zma l mm* 

fflo i> C t CC J: <0 , -•t ! 2i(*ft )t* T-4 n#W#fe3t*!^ 

4 ©±tj (cscjw s ti , mmwmtm^ a t 
[^■mmiEi 3 

[tfiE*f*3BB«3 0 0 8 5 

[«iE*ffi3 

[SiErt^3 

[00853 «±© J: 5 cc. issjcii i imzymms. 



#12 00 1 - 2 23 388 

* turn i> tc^mmmm^ a »(omm% t mi ar o £ ~> r 

iScifrsc— «CC»^3#SC i r, W.}*iS»*i*s 
3fefe«C» 3" <0 & o T fy-tj; ±77 (C felt b . 



7a> h^ — i*Dlft* 

F£"A(##) 2H091 FA43Z FA45Z LALS 

5F041 AA04 AMI CA40 CB36 DA01 
DA07 DA09 CA16 DA42 DA57 
FF01 



